annual advance and retreat of sea ice (Smith et al., 1995) . A key early development was creation of a fixed sampling grid of ~ 50 hydrographic stations oriented along the axis of the Peninsula (Figure 1 ) and extending from the nearshore region of persistent pack ice across the continental shelf into the open sea influenced by the Antarctic Circumpolar Current (Waters and Smith, 1992) . To date, Palmer LTER has conducted sixteen annual oceanographic cruises in the Austral summer (January-February; Table 1 ). Most sampling within the grid is limited by shiptime constraints to the 200 to 600 lines shown in Figure 1 . The principal objective of each midsummer cruise is conducting a comprehensive sequence of core measurements at each station. The current listing of core measurements may be accessed at http://pal.lternet.edu/publications/documents/protocols/.
The sampling grid addresses multiple spatial scales and permits repeated sampling over seasonal to annual time scales, covering short and long-term ecological phenomena. The grid unifies the measurement components and facilitates data integration. This volume reports on the first decade of cruises and includes the first systematic analyses at the grid scale. The cruise-derived data comprise annual snapshots of midsummer conditions. Satellite observations of ocean color and sea ice concentration provide seasonal and year-round coverage, respectively, in which the summer observations are embedded. Like other properties already mentioned, the RaTS observations exhibit interannual variability in the same spectral range as ENSO, enforcing the importance of this climate driver in the region.
Clarke et al. (2008) demonstrate that UCDW is present even at this inshore location, pointing up the magnitude of irrigation of the shelf ecosystem with offshore waters. Wallace et al. (2008) investigated in detail the shorter-term processes of coastal upwelling and downwelling driven by local winds, and internal tides, that may contribute to the injection of UCDWat the RaTS site.
Diurnal internal tides were detected despite the location being poleward of the critical latitude for their generation. The near-coastal location, rough bottom topography and local wind forcing are probably causes of these important physical processes influencing biological productivity in the region.
A key conclusion emerging from analysis of these decade-long observations is the strong teleconnection in the Peninsula region with ENSO variability and its interaction with SAM. It has been hypothesized that anthropogenic warming may generate a more persistent El Niño state (Meehl et al., 2000; Wang and Schimel, 2003) and that the Southern Hemisphere ozone hole intensifies the positive SAM state (Thompson and Solomon, 2002) . Better understanding of regional climate, physical oceanographic and ecosystem responses to anomalies in these climate modes will help us to predict responses of the Antarctic marine ecosystem to anthropogenic climate change. Such understanding requires, as one building block, continued time series observations and sustained experimental studies at the interannual and regional scale. Such studies can only be analyzed efficiently if the resulting data and attendant metadata are easily available, accessible and well-cared for. In the concluding paper in this volume, Baker and 
